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ABSTRACT
Astudywasconductedtodeterminetheclinicalefficacyandtolera-
bilityofsimvastatin,aninhibitorof3-hydroxy-3-methylglutarylcoen-
zymeAreductaseinsevenpatientswithheterozygousfamilialhyper-
cholesterolemia(FH)(definedasprimaryhypercholesterolemiawith
tendonxanthomaorprimaryhyperchoiesterolemiawithouttendon
xanthomasandatleastonefirst-degreerelativewithfamilialhyper-
cholesterolemia).ThesepatientswereadministratedlOmg/dofsim-
vastatinfUrupto4years・Simvastatinsignificantlyreducedlevelsof
bothtotalcholesterolandlow-densitylipoproteincholesterolduring
treatment;respectivereductionrateswere28%and34%afterlmonth
and32%and40%after4years・Serumhigh-densitylipoproteincho-
lesterollevelsslightlyandinsignificantlyincreased・Serumtriglyser-
idelevelsfellsignificantlyby24%atmonth6・Afterthisstudy,all
xanthomashadreducedinsize・Noadverseeventsrelatedtosimva-
statinwereobserved・Weconcludethatlong-termsimvastatintherapy
isclinicallyusefUlandwelltoleratedinpatientswithFH.
INTRODUCTION
Familialhypercholesterolemia(FH)isanautosomaldominantdisorder
causedbylow-densitylipoprotein(LDL)receptorabnormalitiesresulting
fi･omagenemutation.''2Thelevelofserumcholesterolinheterozygotes
withFHistwicethatofnormaladults,andpatientswithFHfi・equently
developcoronaryarterydisease(CAD)atarelativelyyoungage.31tisnow
clearthattheCADinpatientswithFHstemsfiPomelevationofLDL
cholesterol(LDL-C),whichservesasacarrierofcholesterolintheblood.
Aggressivelipid-loweringtreatmentofFHinitsearlystagesmayprevent
thedevelopmentofCAD.Thusaneffbctiveandsafbmedicationtoreduce
theserumcholesterollevelisessentialintreatingpatientswithFH
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Specificcompetitiveinhibitorsof3-hydroxy-3-methylglutarylcoen-
zymeA(HMG-CoA)reductase(eg,lovastatin,pravastatin,simvastatin,
andfluvastatin)havebeenwidelyused・Simvastatinisalovastatinderiv-
ativeobtainedbychemicalsemisynthesis.4Bysuppressingcholesterol
synthesisintheliver,thesedrugsenhanceLDLreceptoractivityand
eliminateLDLfi･omtheblood.5Thesedrugsareeffbctiveandwelltoler-
atedinpatientswithheterozygousFH.6
Encouragingresultshavebeenpublishedontheshort-term(4weeks)7
andlong-term(2years)useofsimvastatin.8
Inthisstudy,simvastatin(10mgonceadaytakenafterameal)was
administeredtosevenheterozygouspatientswithFHfbraperiodof4
years,andtheclinicalefficacyandtolerabilityofthismedicationwere
assessed.
PATIENTSANDMETHODS
SevenpatientswithheterozygousFH(2menand5women;agerange,20
to59years)werestudied.CriteriafbrthediagnosisofFHwere(1)primary
hypercholesterolemia(totalcholesterollevel>230mg/dLinanyage
group)withtendonxanthomaor(2)primaryhypercholesterolemiawithout
tendonxanthomaandatleastonefirst-degreerelativewithfamilialhy-
percholesterolemia.9Noneofthesepatientshaddiabetes,andallhadnor-
malthyroid,renal,andhepaticfUnctions.Onepatienthadischemicheart
disease.Allpatientsgaveinfbrmedconsenttoparticipateinthestudy.
Patientshadpreviouslyreceiveddietaryinstruction,andallother
lipid-loweringdrugswerewithdrawnatleast4weeksbefbrethestartof
thestudy.Befbrethisstudy,Achillestendonthickness,xanthoma,orany
othercomplicationswereobserved,andelectrocardiogramswererecorded.
ThentreatmentwithsimvastatinatadoseoflOmg/dwasbegun.Ateach
visitpatientswereseeninthemorning,afterhavingfastedfbratleastl2
hours.Duringthisstudy,patientswereadvisednottochangetheirdietary
habitsandtokeeptheirbodyweightunchanged.Fastingvenousblood
sampleswereobtainedat6-monthintervalsfbrupto4years.Achilles
tendonthicknesswasmeasuredradiographicallybefbreandafter
treatn,ent.'0
Serumtotalcholesterolandtriglyceridelevelsweredeterminedby
usingtheenzymaticmethod.''''2High-densitylipoproteincholesterol
(HDL-C)wasassayedinthesupernatantofthecalciumchloride-heparin
precipitation'3usingacommercialkit.LDL-Cwascalculatedusingthe
Friedewaldfbrmula.'4Sixapolipoproteins(apo)(A-I,A-II,B,C-II,C-III,
andE)weredeterminedbythemethodofimmunoturbidmetryusingthe
reagentkitApoAuto(DaiichiChemicalCo・Ltd.,Tokyo,Japan).'5Allse-
rumlipidsandapolipoproteinlevelsweremeasuredatSRLresearchlab-
oratory(Tokyo,Japan).
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AteachvisitpatientswerequestionedaboutpossiblesideefYects,and
physicalexaminationswereperfbrmed.Laboratorytoxicitydata,which
includedmeasurementsoftransaminases(aspartateaminotransfbrase
[AST]andalanineaminotransfbrase[ALT]),gamma-glutamyltranspepti-
dase(GGTP),lactatedehydrogenase(LDH),andcreatinephosphokinase
(CPK),werealsoobtained.
S如施"c@JA"α〃sis
StatisticalanalysiswasperfbrmedusingStudent'sttest・Valuesgiven
aremean±SE.
RESULTS
Se】･"mL加曲α"αApo伽叩”た伽s
Changesinserumcholesterollevelsineachpatientareshownin
Figurel.SerumcholesterolrapidlydecreasedwithlOmg/dsimvastatin
andcontinuedtodecreaseduringthetreatmentperiodinallsevenpa-
tients.Themeanleveloftotalcholesterolsignificantlyfbllfi･om382±14
mg/dLto275±5mg/dL(28%),252±9mg/dL(34%),25412mg/dL
(34％),257±11mg/dL(33%),and258±11mg/dL(32%),atmonthsl,12,
24,36,and48,respectively.ThemeanLDL-Clevelfbllfi､om312±17
mg/dLto204±6mg/dL(34%),183±8mg/dL(41%),183ztl6mg/dL
(41％),186±12mg/dL(40%),andl88±12mg/dL(40%),atmonthsl,12,
24,36,and48,respectively.Administrationofsimvastatinresultedina
rapidandhighlysignificantdecreaseinmeantotalcholesterolandLDL-C
levelsduringtreatment,toamaximumdecreaseof34%and42%,respec-
tively(Figure2).HDL-Clevelssiightlyandinsignificantlyincreased.Se-
rumtriglycex･idelevelsfbllsignificantly(P<0.05)froml21±19mg/dLto
90±13mg/dL(26%)atmonth6.
ChangesintheserumapoiipoproteinlevelsareshowninTableI.Apo
Bshowedasignificantreduction(P<0.01)andapoA-Ishowedaslight
increaseatmonthl(P<0.05).ApoC-XIandEdecreasedsignificantlyfrom
4｡0rO.2mg/dLatbaselineto3｡1±0.2mg/dL(23%)atmonth6(P<0.05),
to2.7±0.3mg/dL(33%)atmonthl8(P<0.01),to2.7±0.2mg/dL(33%)
atmonth24,andto2.9±0.3mg/dL(28%)atmonth30(P<0.05).ApoE
levelsdecreasedsignifIcantlyfi･om7.6±0.5mg/dLatbaselineto6.2±0.4
mg/dL(18%)atmonthl(P<0.05),to5.8±0.2mg/dL(24%)atmonthl2
(P±0.05),to5.2±0.5mg/dL(32%)atmonthl8(P<0.05),to5.5±0.2
mg/dL(28%)atmonth30(P<0.05),andto6.4±0.3mg/dL(16%)at
month42(P<0.05).A-IIandC-IIIshowednosignifIcantchanges.
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Figurel.Changesinserumcholesterollevelsinsevenpatientswithheterozygousfamilial
hypercholesterolemia.
Ac伽〃es7ｾ"伽〃T"ck"essα"αXα"肋0，a
Achillestendonthickness,whichwasmeasuredbythesideviewof
Achillestendonradiographstakenbefbreandafterthestudy,decreased
fi･oml2.7±4.7mmtol2.5=t5.1mmontherightside,andl3.1±4.1mm
tol2.7±4.0mmontheleftside.MeanlevelsofAchillestendonthickness
showedaslightregression,butthediffbrencesdidnotreachstatistical
significance.Befbrethestudy,3patientshadxanthelasma,2patientshad
xanthomasoftheextensortendonsofthehands,and2patientshadxan-
thomasoftheelbows.Allxanthomaswerereducedinsizebytheendofthe
4-yeartreatment.
SideE"をcfα"dTb工jcityDα如
Therewerenoseriousclinicalorlaboratoryadverseeventsduringthe
study.LaboratorysideeffbctswerelimitedtoelevationsofGGTPand
LDHOnepatientshowedhighlevelsofGGTPduringthestudy.This
patient'slevelswerehigherthanthe20%to30%uppernormalleveland
werehighpriortothestudy.Itappearsthatthiseventhadnorelationship
tosimvastatintherapy.AnotherpatientexperiencedanincreaseinLDH
levelsabovethe40%uppernormallevelfbraperiodof2months.The
abnormalitiesinthesetwopatientswerenOtaccompaniedbyclinicalman-
ifbstations.AST,ALT,andCPKabnormalitieswerenotobserved.Nonew
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Figure2・ChangesinserumcholesterOl(TC),lOw-densitylipoproteincholesterol(LDL-C),
triglycerides(TG),andhigh-densitylipoproteincholesterol(HDL-C)levelsinpa-
tientswithheterozygousfamilialhypercholesterolemia.Valuesaregivenasmean
ztSE.*P<0.01,fP<0.05versusbefbrestudy.
electrocardiographicfIndingsorheartattackswerenoted・Nopatients
reportedanysymptomsofmyalgiaormyopathy.
DISCUSSION
Thelong-termeffbctofsimvastatinonserumlipidsinheterozygousFH
wasinvestigated.ThetotalCholesterolandLDL-Clevelsweresignifi-
cantlyreducedatlmonthandcontinuedtodecreaseduringthestudy
period.Duringthestudy,serumtotalcholesterolandLDL-Clevelswere
maintainedatapproximately250mg/dLandl85mg/dL,respectively・The
LDL-Clevelwassignificantlyreduced,byabout40%,overthe4yearsof
treatment.Thesechangesinserumlipoproteinsmaybebeneficialinpre-
ventingthedevelopmentofatherosclerosis｡Nosignificantchangeswere
notedinserumHDL-Candtriglyceridelevelsduringthisstudy.
Severalstudiesofthetherapeuticefficacyofsimvastatinhavebeen
reported.'6-'9Inthesestudiesthesimvastatindoserangedfi･om2.5to40
mg/dandserumtotalcholesterolandLDL-Clevelswerereducedby23%to
41%duringtreatment.Incontrast,serumHDL-Clevelsincreasedby12%
to20%duringthesameperiod.
Inthisstudy,weadministeredlOmg/dofsimvastatinfbralonger
periodthaninpreviousstudies.ThelO-mgdoseofsimvastatinproduceda
significantreductioninLDL-Clevelsandthisreductioncontinuedfbr48
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months.StudiesofsimvastatinusedinheterozygousFHpatientsaresum_
marizedinTablelI.InthestudybyValerioetal,2210mgofsimvastatin
administeredfbr8weeksresultedina35%reductioninLDL-C.Other
studiesshowedthata20-to40-mgdoseofsimvastatinresultedina34%
to40%reductioninLDL-C.26Fromtheseresults,10mg/dofsimvastatin
maybesufBcientfbrthelong-termtreatmentofpatientswithheterozy_
gousFH
AreductionintheserumlevelsoftotalcholesterolandLDL-Cisof
primeimportanceinthepreventionofCAD,andtheantiatherosclerotic
effbctofsimvastatinhasrecentlyattractedattention.IntheMulticentre
Anti-AtheromaStudy,2720mgofsimvastatinalonewasadministeredto
381patientswithCADduringaperiodof4years・Theserumleveloftotal
cholesteroldecreasedby23%andtheLDL-Clevelby31%asaresultof
simvastatinadministration.Incontrast,theHDL-Clevelincreasedby9%.
Theantiatheroscleroticeffbctofsimvastatinwasdemonstratedbyusing
quantitativecoronaryarteriography.Inaddition,theScandinavianSim-
vastatinSurvivalStudy(4S)28showedthatsimvastatintreatmentsignif
icantlyreducedtotalmortalityandcoronarydeath.
Xanthomaswereexaminedbefbreandafterthetrial.Regressionofall
xanthomaswasconfirmedattheendofadministrationofsimvastatin,but
themeasurementofAchillestendonthicknessfailedtoshowasignificant
regress10n.
Noclinicaladverseeventswerereportedduringtheadministrationof
simvastatin,andtransientlaboratoryabnormalitieswerereportedintwo
cases.Elevationoftransaminaselevelsseldomoccurswithadministration
ofsimvastatin.7'20ElevationofCPKlevelandmuscularsymptomshave
beenpreviouslyreported,7'20butwerenotobservedinthisstudy,andthere
werenonewlydevelopedcasesofCADinthisstudyperiod・Nopatients
droppedoutofthestudybecauseofclinicalorlaboratorysideeffbcts.There-
fbre,ourfindingsdemonstratedthehightolex･abilityprofileofsimvastatin.
IllingworthandBacon29studiedthelipid-loweringeffbctsofHMG-
CoAreductaseinhibitors,bileacidsequestrants,clofibratederivatives,
Tablen.Studiesoflow-densitylipoproteincholesterol(LDL-C)reductionbysimvastatinin
patientswithheterozygousfamilialhypercholesterolemia.
Reierence
Moletal20
LeclercqetalZ
DeKniiffetal2]
Valeridetal22
Smitetal23
PUrViSetal24
QUineyetal25
NO．Of
Subiects
38
19
120
12
50
19
30
Dose(m9/d)
20-40
2040
40
10
40
40
20
68
Durationof
Treatment
24weeks
2years
12weeks
8weeks
1year
14weeks
1year
Reductionin
LDL-C(%)
43
35－42
38
35
43
45
32
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probucol,nicotinicacid,neomycin,andD-thyroxineinpatientswithhet-
erozygousFHTheysuggestedthatwhencomparedwithothercurrently
availablehypocholesterolemicdrugs,lovastatin,simvastatin,andprava-
statinaresuperiorintheirabilitytOlowerLDL-C,butinpatientswith
heterozygousFH,single-drugtheraPywithHMG-CoAreductaseinhibi-
torsfi･equentlydoesnotresultinsatisfactorycontrolofplasmacholesterol
levels,andcombinationdrugtherapyisoftennecessaryfbroptimalhypo-
cholesterolemiceffbctstobeachieved.TheNationalCholesterolEducation
ProgramExpertPanel(AdultTreatmentPanelll)indicatedthatthegoal
oftherapyinpatientswithCADwastoreduceLDL-ClevelstolOOmg/
dL.30HMG-CoAreductaseinhibitorscombinedwithbileacidsequestrants
stronglyreduceLDL-ClevelsinpatientswithheterozygousFH.3'
CONCLUSION
TheadministrationoflOmg/dofsimvastatinoveraperiodof4yearsto
patientswithFHproducedamarkedreductionincholesterollevelswith-
outanynotablesideeffbcts.Ourfindingsshowthatthelong-termadmin-
istrationofsimvastatinisclinicallyusefillandwelltolerated.
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